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N22108537. OnucaHne 

M3o6peTeHne othocmtc^ k 6oenpnnacaM, a 6onee KOHKpexHO k 
npoT^BOTaHKOBbiM ynpaB/ifleMbiM paKeTaM (FITyP). Bee n3BecTHbie 
myp (TOY, XOT, "MunaH", "XennfyaiAp" n AP- ) mmbiot KyiviynHTHBHbie 
6oeBbie sacTH. Hx o6iahm HeflOCTaTKOM HBrmeTCfl cmibHaa 

ROflBep>KeHHOCTb KyMyJlflTHBHblX 3ap^AOB B03fleClCTBHK) cpeflCTB 
flMHaMUHeCKOM H aKTHBHOM 3aiHHTbl TaHKOB. riOGTOMy 9\Bn$\BTC5\ BecbMa 

aKTyanbHOM 3aAa^a pa3pa6cn~Kn FITyP KHHeTHMecKoro RewcrsMn, 

MCnonb3yH3mHX flJIH npo6HTH^ 6pOHM KHHeTHMeCKyK) snepvvuo 

yAnnHeHHoro y^apHiiKa (6poHe6oPtHoro CTep>KHfl). 

M3BecTeH cHap^fl, 5^B/i^K)mnMCH Han6oriee 6jih3khm 
TexHunecKHM peweHneM m npHHATbm naivin b KasecTBe npoToxnna [1J. 
CHapflfl coctomt H3 crranbHoro Kopnyca, HMercnnero b AHe conno, 
pa3Meu4eHHoro b Kopnyce 3ap^Aa TBepAoro TonnMBa h 6poHe6oHHoro 
CTep>KH5i, pa3MemeHHoro no ocu 3ap^Aa n CKpenneHHoro nepeAHew 
nacTbK) c ronoBHoii HacTbK) Kopnyca. CHap^A npeAHa3HaneH rsw 
Hape3Horo opyftwn. B naTeHTe [1] cfjaKTHHecKH npeACTaB/ieHa ycnoBHasq 
cxeivia CHap^Aa. I~lpn n3o6pa>KeHHbix Ha nepTe>Ke nponopuM^x, b 
nepByK) onepeAb AJ~MHe cHap^Aa b KannGpax w ToniAHHe CTeHKH 
Kopnyca b Kann6pax, CHapnay He Mo>KeT 6biTb coo6meHa b npouecce 
BbicTpena H3 cTBona v\ noc/ieAytomero pa3roHa peaKTHBHbiM 
ABuraTeneM Heo6xoAHMa^ Rnn npo6n™a 6poHn CKopocTb 1500-1800 
m/c. HeynpaBn^eMbiM peaKTMBHbiii pa3roH BHe CTBona npuBeAeT k 
6oribLunM OTKJioHeHHAM ot pacMeTHOM TpaeKTopnn, noaTOMy CHap53A 
HenpuroAeH a^^ BbinonHeHUfl CBoeM ochobhom 3aAann - nopa>KeHMfl 
OAHHOMHbix Ma/iopa3MepHbix nenew, k KOTopbiM othoc^tch t3Hkh. 



BooHe6oMHbM cTeo>KeHb vKoenneH b ronoBHOi4 MacTn cHaoRoa n 



v>ip. ^ no 1 KJ 



He onupaeTCR Ha aho, hto npn BbiCTpene co3flacT AonoriHUTenbHyK) 
t4Hepi4MOHHyK) Harpy3Ky Ha CTeHKy Kopnyca. KoHconbHoe KpenneHne 
6pOHe6o^Horo cTep>KHfl np\ABep t ej k TOMy, mto nocne BbiropaHun 3ap^a 
TBepfloro TonxiMBa BcneACTBue Hen36e>KHoro HannMH* 
3KcueHTpMCHTeTa CTep>KHfl n a^mctbh^ L\eHTpo6e>KHbix cun 6yAeT 
nponcxoA^Tb M3rn6 CTep>KHfl OTHociiTenbHO ero KpenneHUfl b ronoBHOM 
nacTM c yxyALueHneM AeHTpoBKn CHap^Aa na noneTe n RewcTBwn no 
6poHe. 

3aA3Meii n3o6peTeHna nsnnercn ycTpaHeHne yKa3aHHbix 

HGAOCTaTKOB. 

TexHusecKoe peujeHne-3aKJ~iK)HaeTCfl b tom, mto b paKeTe, 
npeAHa3HaneHHOM Rnn BbicTpennBaH^fl H3 cTBona, 6poHe6ofiHbiH 
CTep^eHb, pa3MemaeMbiM BHyTpn Kaivtepbi ABuraTen* b 3ap^A^ 
TBepAoro xonnuBa no ero och, CKpenneH HenocpeACTBeHHO mjih nepe3 
coeAHHHTe/ibHbm aneMehT c 3aAHHM ahom paneTbi, ^bh5rk>iammc5r 
OAHOBpeivieHHO ahom ABHraTerm, a TaioKe coeA^HeH nn6o c nepeAHUM 
Ahom Kopnyca, nn6o co oreHKaMU Kopnyca ABHraTerm, j~ih6o c TeM n 
ApyruM, Kopnyc ABuraTerm n chjiobom Ha6op BbinonHeHbi H3 nerKnx 
cnnaBOB v\nv\ apMnpoBaHHOW nnacTMaccw, HanpwMep yrnennacTMKa, a 
paKeTa CHa6>KeHa tojiobkom caMOHaBeAeHU^ \a opraHaMU ynpaBneHna. 

Ha dpwr.'] n3o6pa>KeHa paKeTa co cpeAHHM pacnono>KeHneM 
6poHe6ofiHoro CTep>KHfl b oceBort CTOMKe; Ha c£>nr.2 . T o >Ke, c 3aAHMM . 
pacnono>KeHneM; Ha c£>nr.3 - to >Ke, c nepeAHUM pacnono>KeHneM; Ha 
c{3nr.4 - paKeTa c 6poHe6o^HbiM cTep>KHeM, nMehomuM A^ny, paBHyK) 
AnuHe KaMepbi ABuraTen^; Ha dpwr. 5 - paKeTa c 33ahhm 
pacnono>KeHneM 6poHe6oPiHoro cTep>KHa n c KaMaromnMCfl connoM; Ha 
(£>nr\6 - paKeTa c AononHHTenbHbiM 6poHe6ofmbiM CTep>KHeM; Ha dpv\r.7 
- nonepesHoe ceneHne ABuraTenfl c oceBbiM KonbueBbiM KaHanoM b 




csapHL^e itsepAOio iuiuiubcj; Hti qjm .o - iu ;ku, u upuAUJ ibHbiMw 
UM/lHHflpi4MeCKHMM KaH3J~13MH, pacnOJ10>KeHHblMM no CpeflMHOM 

OKpy>KHocTH 3appfla; Ha c£>nr.9 - to >Ke c pa3MemeHneM 6poHe6ofiHoro 
cTep>KHP b o6ofiMe c TpeM* pe6paMn; Ha c}3nr.10 - to >Ke, co CTep>KHeM, 
o6ommom m oceBbiM KaHanoM b 3ap*Ae TBepfloro TonnuBa; Ha cfcur. 11- 
chjiobom Ha6op Kopnyca c nepc^opupoBaHHbiMn pe6paiviw; Ha <£nr. 12 - 
to >Ke, c pe6paMM b BHAe OTAenbHbix ctogk; Ha (£>nr.13 - paKeTa c 
AByivm ocKonoMHbiMH ceKi_tn^Mn; Ha cfwr.14 - to >Ke, c noriHbiM Ha6opoM 

OCKOJIOMHblX CeKLlUM. 

Ha c£>nr.1 - 6 noKa3aHbi npmviepbi HcnojiHeHM* paKeT c 
pa3nnHHbiMH KOM6nHai4viflMn aapoAHHaMnnecKiix cxeM, pacnono>KeHn^ 
6poHe6oMHbix CTep>KHefi h BcnoMoraTenbHbix ycTpofiCTB 6e3 yKa3aHHP 
KOHKpeTHbix cxeM ncnojiHGHUfi KpenneHHH oceBOM ctovikm k o6onowKe 
ABuraTensR. KoHCTpyKUMn cf)nr. 1-4 noc+poeHbi no aapoAHHaMnnecKow 
cxeMe "yTKa", dpv\r. 5 - paKeTa 6e3 onepeHna, ynpaBrmeMan 
KaHatomnMCfl connoM, 4)nr.6 - paKeTa no caMO/ieTHOM cxeMe. 



PaKeTa coabp>kmt Kopnyc 1 peaKTHBHoro TBepAOTonnnBHoro 
ABuraTensq c ahom 2, ch a 6>Ke h h bi m connaMU 3. B Kopnyce pa3MemeH 
3ap^A TBepAoro TonnuBa 4, coAepwamuM pacnono>KeHHyK) no ero ocu 
cocTaBHyK) CTOWKy, b oSmeM cnynae BKntoHatomyK) 3aAHKDto MacTb 5, 



6pOHe6oi?iHbM CTep>KeHb 6, nepeAHKDK) MacTb 7 n anervieHTbi 
HanoriHeHUH nacTefi ctomkm b bha^ 3apjRAa BB, 3a>KnraTenbHoro 
cocTaBa n T.n. oneMeHTbi ctomkh coeAnneHbi c KopnycoM ABuraTenfl 



(paKeTbi) c noMOLUbK) npoAonbHbix pe6ep 8. Kopnyc 1- coeAHHeH c 
OTceKOM ynpaBneHUH 9 v\ ronoBKOw caMOHaBeAeHHfl 10. OTceK 
ynpaBneHUH CHa6>KeH BbiABn>KHbiMH mjih CKnaAbiBaKDinnMHC5R pyn^MM 
11. Ha Kopnyce pacnono>KeHbi BbiABH>KHbie htm cKnaAbmaKDmnecfl 
Kpbinb^i (cTa6nnn3aTopbi) 12. 




CxeMbi co cpeAHUM, 33Ahhm m nepeAHMM pacnono>KeHneM 



6poHe6oMHoro CTep>KH5R 6 noKaaaHbi cooTBeTCTBeHHo Ha 2, 3. 

BpoHe6oMHbiii CTep>KeHb Bbino/iHeH H3 nernpoBaHHofi CTann, HanpuMep 
CTanw 35X3HM, unui H3 TfDKeJibix cruiaeoB, HanpuMep, Ha ocHOBe 
BonbctDpaMa nnn ypaHa-238 h HMeeT yAJinHeHHe 20 - 30. Bo3mo>kho 
npuMeHeHne CTanbHbix crrep>KHepi, coAep>Kaunnx BHyTpeHHue 
cepfleHHMKH M3 T^enbix cnnaBOB. flepeflHP^ n saftnnn Mac™ oceBoft 
ctomkw BbinoriHeHbi H3 nerKnx cnnaBOB hj~ih apMwpoBaHHoi/i 
nnacTMaccbi, HanpuMep ymennacTwo, o6naflaK)U4nx bncokum 
conpoTMB/ieHneM oksthk). B KOHCTpyKUHH c£>nr.3 3aAHflfl MacTb oceBOM 
CTofiKu 5 Bbino/iHeHa b BUfle Tpy6bi, co/^e p>Ka me ih 3a>KnraTeribHbiM 
codaB 13, HanpuMep cMecb ariKDMMHufi-MarHUM-HMTpaT 6apna, cMecb 
Ha ocHOBe i4npKOHH5i n T.n. Ha (£nr.4 noKa3aHa cxeMa c 6poHe6o£iHbiM 
CTep>KHeM, KMetOLLiMM fliiMHy, paBHyio flnnne Kopriyca flBuraTen^. 

B cxeMax cfc>nr. 1-4 h 6 oceBa* cToiiKa 3a«penneHa b o6ohx 
AOHb^x Kopnyca, mto o6ecneMMBaej Han6onee paBHOMepHoe 
pacnpeAeneHne Harpy3KM no fl/iMHe Kopnyca. flpw yanoBnn Hafle>KHoro 
KpenneHH* crrep>KHfl b Kopnyce c noMombK) cunoBoro Ha6opa (noKa3aH 
nyHKTupoM) Mo>KeT 6biTb pearin30BaHa cxeMa c KpenxieHneM 
6poHe6o£iHoro crrep>KHfl To/ibKo b Hn>KHeM flHe, noKa3aHHa^ Ha cjDnr.5. 
Ha npnMepe KOHCTpyKunn cjDnr. 5 noKa3aHbi e^e ABe Ba>KHbie 
oco6eHHOCTn wcnojiHeHUfl - ynpaBneHne paKeTow c noMombK) 
KanatoLnerocfl conna 15, mto no3BorifleT ycTpaHMTb aapoAnnaMUMecKne 
nnocKOCTn (py/in n Kpbmbn) n yMeHbLUHTb noiepn ckopocth 3a cseT 
CHn>KeHHf! conpoTMBneHM^ B03Ayxa, n pacnono>KeHne oTceKa 
ynpaBneHUP b aohhom nacTn paKeTbi. HenoABH>KHbm conjioBOW 6jiok 
MO>KeT 6biTb BbinoriHeH KaK c cucTeMOM conen, pacnono>KeHHbix no 
OKpy>KHOCTM, TaK n c OAHHOMHbiM connoM 14. 

Ha cjDnr. 6 noKa3aHa KOHCTpyKUna c AonoriHMTenbHbiM 
6poHe6owHbiM CTep>KHeM, pacnono>KeHHbiMH no ocu pa«eTbi, npuneM 
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cxeMe ncnorib30BaH nepeAHnw connoBOM 6jiok 16. Ha npwvtepe stow 
KOHCTpyKUMn noKa3aHO BKntoneHne b cocTaB oceBOM ctomkh B3pbiBHoro 
ycTpowcTBa f\Y\n jiMKBHflai4Hn coeflUHnrenbHoro 3BeHa 17. Oho 
coflep>KHT 3ap*A B3pbiBMaToro BemecTBa 18 c flexoHaTopoM, 
aneKTpunecKH coeA^HeHHbiM c yqapHbiM B3pb!BaTeneM. 

H3o6peTeHneM npeflycMOTpeHo pa3MemeHne b ronoBHoii MacTM 
paneTbi ycTpowcTB, npeAHa3HaneHHbix p,nn jiMKBUflauMn flMHaMMHecKow 
3amnxbi TaHKOB (KyMynflTHBHbM 3ap^A 19 c y^apHbiM B3pbiBaTeneM 
MTHOBGHHoro flefiCTBH5R 20 Ha 3ap*A 21, 4>opMnpyK)mnPi yAapHoe 

$RApo, c HeKOHTaKTHbiM unw A^CTaHunoHHbiM B3pbiBaTeneM 22 Ha cjDnr.3 
n CTBoribHan ycTaHOBKa 23 c 6poHe6oMHbiM CHap^AOM 24, cHa6>KeHHbiM 
3ap5RAOM B3pbiBMaroro BemecTBa c aohhwm yAapHbiM B3pbiBaTeneM 25 
- cjDnr.5. 

Ha (fiwr. 7-10 no«a3aHbi nonepenHbie ceseHu^ ABuraTenp c 
3ap^AOM TBepAoro TonnnBa. Ha cJdht.7 3ap^A TBepAoro TonriMBa 
BbinonHeH c LjeHTpanbHbiM KaHanoM 26 nnn pa3MeuueHna b HeM c 
3a3opoM oceBOM ctohkh, a 6pOHe6oi4Hbll4 cTep>KeHb n Mac™ oceBow 
ctowkm BbinoriHeHbi c T6 (1/1033 iiiMTHbiM noKpbiTHeM 27. Ha c£>wr. 8 3ap*A 
TBepAoro TonrmBa BbinonHeH c LjeHTpanbHbiM KaHanoM ajih 
pa3MeLAeHM5^ b HeM c nnoTHOH nocaAKoCi oceBotf ctomkm h c 
npoAOJibHbiMM umiMHApuMecKHMn KaHanaMH 28, pacnono>KeHHbiMH no 
cpeAWHHOM oKpy>KHOCTH 3ap5iAa- Ha cjDwr. 9 3ap^A TBepAoro TonnuBa 
BbinonHeH ceKUnoHHbiM c npoAonbHbiMH KaHanaMU 4)nrypHoro ceneHu^ 
32, a ceKunn 31 pa3MemeHbi b ceKTopax, o6pa30BaHHbix o6ommow, 
peGpaMM 30 n KopnycoM 1. Ha cjwr. 10 n3o6pa>KeHa KOHCTpyKUwa c 
o6ommom 29, AByM^ pe6paMH 30 n LjeHTpanbHbiM oceBbtM KaHanoM 33. 
OSowMa m pe6pa BbinonHeHbi H3 TepMOCTO^Koro MaTepnana, pe6pa 30 
Moryr 6biTb BbinoriHeHbi cnnowHbiMH no sceih Rnwue nn6o Rnn 
yMeHbLueHna Maccbi h ynyHweHMfl cuenneHHfl c 3ap*AOM ohh MoryT 



6biTb cHa6>KeHbi OTBepcTHHMH 34 (c|Dnr. 11) mjih BbinormeHbi b BUfle 
OTfleribHbix CToeK 35 (c£>nr.12). CoeAHHHTenbHbie 3/ieMeHTbi oceBbix 

CT06K MOryT 6blTb BbinOJIHeHbl C KOJIbUeBblM, 3Be3fl006pa3HblM v\ 

ApyrnMn cfcopMaivin nonepenHoro ceMeHH^. flrm yBennneHHfl cLjenneHna 
6poHe6owHoro cTep>KH^ c o6ommom hjim c 3ap*flOM TBepfloro Ton/iMBa 
CTep>KeHb MO>neT 6biTb CHa6>KeH KonbLjeBbiM pucfmeHneM 36. 

Ha cfcur. 13 n 14 noKa3aHo McnojiHeHne paKeTbi co cbeMHoft 
ocKonoHHOM py6aujKOH, BbinormeHHOM H3 oTflenbHbix ceKLtuCi 37, 
3aKpenneHHbix Ha Kopnyce c noMombK) CTonopHbix ycTpoficTB 38. B 
3tom HcnonHeHHM 3ap^fl BbinoriHeH H3 AeTOHaunoHHdcnoco6Horo 
TBepAoro TonnHBa, Hanpwviep, Ha ocHOBe reKcoreHa hjih OKroreHa, a 
paKeTa CHa6>KeHa B3pbiBaTeneM 39 yAapHoro, flucrraHLjwoHHoro Hnn 
HeKOHTaKTHoro Tuna. CeKLtMH Bbino/iHeHa H3 apMMpoBaHHOM 
nnacTMaccbt unw nerKoro crmaBa b BHfle qwnnHApa, MMetomero 
BHyTpeHHMM A^aivieTp, paBHbiw BHeniHeMy fluaivieTpy Kopnyca paKeTbi, n 
coflep>KaLL4ero cnon roTOBbix nopawatomHX aneMeHTOB 40, 
n3roTOBJieHHbix H3 cTariH hjim Tfl>Kenbix cn/iaBOB, HanpHMep, Ha ocHOBe 
BonbcfcpaMa. Cjiom roTOBbix nopa>KaK)mnx 3/ieMeHTOB mo>kgt 6biTb 
pacnonc»KeH TonbK.o b Mac™ unnnHflpa (b onpefleneHHOM ceKTope). 

PaneTa npeAHa3HaMeHa b ochobhom a^ BoopyweHna TaHKOB c 
BbicrrpennBaHneM ee c noMOunbK) nopoxoBoro 3ap^Aa ^3 

KOpOTKOCTBOJlbHOI4 nyLUKH C HaManbHOM CKOpOCTbfO 250-300 m/c. OHa 

Mo>KeT TaK>Ke ncnonb30BaTbC5i b nyweHHOM hjih mucto peaKTMBHOM 
BapnaHTe pi.nn BoopyweHna npoTHBOTaHKOBbix BepToneTOB n Ha3eMHbix 
caMoxoAHbix npoTMBOTaHKOBbix paKeTHbix KOMnnGKCOB (nTPK). 

flpn BbiCTpene oceBa^ curia, co3AaBaeMa* AaBneHneM 
nopoxoBbix ra30B Ha aho paKeTbi, BOcnpuHUMaeTCH oceBOw cto^koPi w 
nocpeACTBOM cunoBbix aneMeHTOB (pe6ep), CB5R3biBaK)iAnx CTOMKy c 
KopnycoM v\ 3ap5RAOM TBepAoro TonnuBa, paBHOMepHO pacnpefxennejcn 



no wx flnnHe. Hcnorib30BaHwe oceBOM ctomkh, BKnK)MaK>mefi b ce6n 
6poHe6oiiHbM CTep>KeHb, b KanecTBe chjiobom 6ariKH no3BormeT 
pa3rpy3HTb Kopnyc n yMeHbwuTb ero ranmwHy, a cneAOBaTeribHo, n 
Maccy. riocKOJibKy nepeAHfl* nacTb Kopnyca HaxoAHTca npn stom b 
coctohhuh pacTfi^eHUP, yBennMHBaeTC^ ero npoAonbHa^ 
ycTOMMMBOCTb. flocne BbineTa paKeTbi H3 CTBona nnpoTexHMHecKoe 
ycTpowcTBo npon3BOflHT BocnnaMeHeHne 3ap^Aa TBepAoro TonxiMBa. 
ripn 3TOM cGpacbiBaeTc^ AOHHa* KpNtiwa. TopeHne TBepAoro TonnuBa 
nponcxoAHT nnn b oceBOw nonocTH (c|}w\7 h 10) hjih no OKcueHTpuMHO 
pacnono>KeHHbiM KaHanaM (<£nr. 8 m 9). HarpeB 6poHe6owHoro CTep>KH^ 
v\ B03MO>KHoe M3MeHGHne ero MexaHUMecKnx cbowctb b cxeMax cf>nr. 7 M 
10 npeAOTBpaLAatoTCH HannHMOM TepM03amnTHoro noKpbiTu^. riocne 
BbineTa paKeTbi H3 CTBona nponcxoA^T TaiOKe pacKpbune (BbiABM>KeHne) 
cTa6uriM3aTopoB n pynen. HaBeAeHne paKeTbi Ha uerib 
ocyiAecTBiipeTc^ to/iobkom caMOHaBefleHna, ynpaB/ieHne paKeTOM - e 
noMoinbK) pynew win KaMaJomerocfl conna. npeAycMOTpeHbi BapnaHTbi 
g noneTOM paKeTbi no ropn30HTaribHOM n HaBecHoti TpaeKTopH^M, 
nepBbiii BapHaHT oGecneMMBaeT 6onee BbicdKyK) Bepo^THOCTb 
nonaAann^ b uenb. Btopom BapnaHT oGecnennBaeT 6onee BbiroAHbifi 
no 6poHenpo6nTMK) yron noAXOAa paKeTbi k no6oBOMy nwcTy \\env\. 

AHann3 Ae^CTBMfl paKeTbi noKa3b!BaeT, mto npn cfcuKcupoBaHHbix 
yAiinHeHnn 6poHe6owHoro CTep>KH^ h ero OTHOcnTe/ibHOM Maccbi, 
OTHOcnTeribHOM ToriiAHHbi CTeHKM Kopnyca, nnoTHOCTew crep>KHfl, 
MaTepnaxia Kopnyca, 3ap^Aa TBepAoro TonnuBa, yAeribHOM HMnyribce 
TonnuBa h ppytwx napaivieTpoB cj^atcropoM, onpeAermtomuM cKopocTb 
paKeTbi, ^Bfi5ieTcn ee OTHOCHTenbHaa A^^Ha A (AJiHHa paKeTbi, 
Bbipa>KeHHa^ b Kann6pax). fln^ nonyneHUfl ckopocth 1800 - 2000 m/c, 
Heo6xoAHMoi?i Anfl npo6nTn^ no6oBOii 6poHH nepcneKTHBHbix TaHKOB, 
HeoGxoAUMO yA-nnHeHMe paKeTbi b A^ana30He A = 12-15, mto npw 
Ka/in6pe 140 mm, paccMaTpuBaeMOM b HacToamee BpeMfl b KanecTBe 



i , vj o ^/ 1 1 ii v r\ ii naiunJDJ. i ;4vi\_y iviv^n i a 



nepcneKTMBHow BennnnHbi AJ~m TaHKOBbix nyiueK, cooTBeTCTByex flnuHe 
paKeTbi 1,7-2,1 m. Go/ibma* nnwna paKeTbi npuBOflUT npn BbicTpe/ie k 
66/ibLLinM Hanp5i>KeHn^M c>KaTM^ b npuflOHHOM Macru Kopnyca (Ha 
ycTpaHeHne nero HanpaBneHa ocHOBHaa n^esq M3o6peTeHHfl - 
ncnonb30BaHne 6poHe6otiHoro CTep>KH^ b KaMecTBe anervieHTa chjiobom 
ctowkm) h 3aTpyflH^eT pa3Memei-me paKeTbi h nyckoBow ycTaHOBKn b 
6oeBOM MaiunHe. riono>KHTenbHbiM cneflCTBMeM 6ojibiuoM flnMHbi 
paKeTbi 5^Bn^eTC5i B03M0>KH0CTb nonyneHUfl 6o/ibQJoro npoMe>KyTKa 
BpervieHH Me>Kfly noflpbiBOM KyMy/iflTHBHoro 3appfla (cjDnr. 2) n , 
noAxoflOM k 6poHe 6pOHe6oMHoro CTep>KHfl, o6ecneHHBaK)Lnero 
Hafle>KHoe y^qaneHne onacTHH flHHaMnnecKovi 3amnTbi. ripeofloneHne 

yCTpOMCTB flMHaMUHeCKOM 3aUL(MTbl C GOilbLUUM BpeMeHeM JlMKBMflaqHM B 

npe^uiaraeMbix KOHCTpyKui/mx paKeT nyTeM flMCTaHi4MOHHoro B3pbiBaHna 
3amnTbi c noMOLMbK) 3ap5Rfla c yflapHbiM ^apom (cfcnr.30 mjim 
6poHe6owHoro CHap^Aa c AOHHbiM 3ap*AOM BB m B3pbiBaTe/ieM 
3aMeAneHHoro a^mctbh^, BbicTpennBaeMoro M3 CTBonbHofi ycTaHOBKH 
(dpwr. 5). OTCTpen yAapHoro *Apa m 6poHe6oMHoro CHap^Aa 
npon3BOAHTc?i ot cnmaria HeKOHTaKTHoro B3pbiBaTen^ hjih ronoBKn 
caMOHaBeAeHU^ Ha yAaneHHM ot uenu b HecKonbKO MeTpoB. 

ripn HaxiHMMH Ha Menu ycrrpowcTB aKTMBHOw 3aLAHTbi, HanpMMep, 
b BMAe 3ap5RAa BB, m eTa \o me ro Ha6op nopa>KaK)innx aneMeHTOB, 
CTeHKa Kopnyca paKeTbi BbinonHaeT 3au4HTHbie cfcyHKunn, SKpaHt/ipya 
6poHe6ofiHbiw CTep>KeHb ot B03AertcTBwa gtux 3/ieMeHTOB. HanpuMep, 
b cnysae, KorAa noTOK aneMeHTOB HanpaBneH nepneHAHKyrmpHO ocu 
paKeTbi, npii ckopocth paKeTbi 2000 m/c h ckopoctm noTOKa 1500 m/c 
pe3yribTnpyK)LuaH CKopocTb cocTaBJiaeT 2500 m/c. I~lpn stow ckopoctw 
y>Ke HMG6T MecTO pa3pyiueHne snewienja npw yAape Ha HecKonbKO 
nacTePI c cooTBBTCTBytounnM CHn>KeHneM nopa>KaK)mero AewcTBMH no 
3anperpaAHbiM o6teKTaM (b AaHHOM cnynae no 6poHe6o^HOMy 

CTep>KHfO). 



ripn ncnoriHeHnn paKeTbi, noKa33HHOM Ha c£wr.3, 3a>KnraTenbHbm 
codaB 13, 3anonH^K)U4MM 3aAHK>to MacTb oceBoii ctowkm, npoxoA* 
BcneA 3a 6poHe6owHbiM CTep>KHeM b 3anperpaAHoe npocTpaHCTBO, 
yBennHMBaeT 3a>KnraTenbHoe fleMCTBwe b HeM. CxeMa c AByivm 
crrep>KHflMn, noKa3aHHap Ha nMeeT to npeitMymecTBo, ^to 

33AHHM CTep>KeHb 0CB060>KflaeTCfl OT B03AeMCTBH^ B03MymeHMl4, 

B03HHKaK)innx b nepeAHeM CTep>KHG npn npo6nTHM mm nperpaAbi. flrm 
ycTpaHeHH5i bo3mo>khocth nepeflami B03MyiAeHHK nepe3 
coeAUHHTenbHoe 3bgho 17 oceBow ctomkm oho b MOMeHT BCTpewM 
paKeTbi c uenbK) pa3pyojaeTCfl B3pbiB0M 3ap*Aa BB 18. 

IlpeAycMOTpeHO ncnonb30BaHite paKeTbi f\nn 6opb6bi c 
He6poHnpoBaHHbiMH uen^MM, Hanpwviep c pacneTaMM F1TPK, 
npoTMBOTaHKOBbiMM BepToneTaMn m T.n:, b BapnaHTe ockojiohho- 
<£>yracHoro CHap^Aa. B 3tom cnynae 3apPA BbinojiH^eTCfl H3 
AeTOHai4noHHOcnoco6Horo TBepAoro TonnuBa, Hanpmviep, Ha ocHOBe 
reKcoreHa mjih OKToreHa. BbiCTpen npon3BOAHTca M3 CTBona nopoxoBbiM 
3ap^AOM, peaKTHBHbifi ABuraTenb He BKniosaeTCfl, b KanecTBe 3ap^Aa 
BB ncnoj~)b3yeTCfl Hen3pacxoAOBaHHbiM 3ap^A TBepAoro TormnBa. ripn 
pa3pbiBe b pai/ione uenn, oGecnennBaeMOM B3pbiBaTeneM, paKeTa 
nopa>KaeT ee maBHbiM o6pa30M 3a CMeT KOMnpeccnoHHoro a^wctbhp 
(f\e\ACJB]A9\ B03AyujH0M yAapHOM BoriHbi), TaK KaK nopa>KaK)LAee 
AewcTBue ockojikob Kopnyca, n3roTOBneHHoro H3 nen<nx MaTepnanoB, 
He3HaMHTenbHO. 

ripn cTperib6e Ha ocKonoMHoe AewcTBue Ha Kopnyc paKeTbi 
HenocpeACTBeHHo nepeA BbiCTpenoM HaAGBaKDTCH ocKonoMHbie ceKquM 
37. ripn CTpenbGe Ha He6onbiuyK) RanbHOCib* (ao 500 m), HanpuMep, 
npM 6opb6e c pacneTaiviH pyMHbix npoTMBOTaHKOBbix rpaHaTOMeTOB, Ha 
paKeTy ycTaHaBnMBatoTca Bee ceKLinn, KaK oto noKa3aHo Ha c£nr. 14. 
ripn cTperib6e Ha 6o/ibLuwe AaibHocTH p(nn yMeHbLueHM^ Maccbi paKeTbi 
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n yBe/iMMeHu^ ee HananbHort CKopoc™ ycTaHaBnuBaeTCH ToribKo nacrrb 
ceKUHw. flna cTpenb6bi Ha MaKCMManbHyK) fxan^Hocih 
ycTaHaBJiHBatOTCH flBe ceKunn b ronoBHoCi m xboctobom Hacrrn paKeTbi 
(cfDnr.13), BbinonH^iomux c|)yHKi4i/iK) BefleHU^ paKeTbi no CTBony. Ecnn 
cTperib6a npoM3BOflHTC5i c ynpaBJieHneM paKGTOM no KpeHy m c 
onpefleneHMeM CTopoHbi npoMaxa, to Ha paKeTy ycTaHaBJiWBaKrrca 
ceKUnn c oflHOCTopoHHUM pacnono>KeHneM cnoa nopa>KaK)mnx 

OJieMGHTOB. HeAOCTaTKOM KOHCTpyKUUM C Ha^eBaeMblMH OCKOJlOMHbiMH 

ceKi4n$RMM HBrmeTC* Heo6xoAHMocTb HaxiMMH^ Ha nycKOBofi ycTaHOBKe 
flByx ctbojiob pa3nnMHoro KannSpa. 

ripeACTaBrmeT 3HaMHTeribHbiM MHTepec BapnaHT ncnoJib30BaHH^ 
paKeTbi c ycTaHOBneHHbiMH ocKononHbiMn ceKi4i4^Mn n OTpa6oTKOM 
peaKTHBHoro ABMraxen^ nnn CTpenb6bi no coopy>KeHHflM. CKopocTb 
paKeTbi b otom cnynae nonynaeTcn MeHbuuei/i (700-1000 m/c), ho 
AOCTaTOMHOM An* npo6wTH5i cTep>KHeM 6eTOHHbix h KHpnHMHbix CTeH 
TOJiLAMHoii ao 1 ,5 m. ripn 3TOM roTOBbie nopa>KaK)mne oneMeHTbi 
ocKonoMHbix ceKLinw, npoHHKaK)LAne nepe3 npo6nTyK> ctop>khgm 
CKBa>KHHy, co3Aa»OT MomHoe 3anperpaAHoe Ae^CTBue. 

ripuMeHeHHe b 6oenpwnacax 3ap^Aa abomhoto Ha3HaHeHMfl t T.e. 
3apHAa, Mcno/ib3yeMoro b 3aBncnMocTM ot ycnoBMi?i npuMeHeHu^ 
6oenpnnaca b KanecTBe mjih ycKopnTenbHoro, mjim pa3pbiBHoro 
oTKpbiBaeT lunpoKne bo3mo>khocth a^5r co3Aann5R MHoroueneBbix 
aAanTHBHbix CHap^AOB. 
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N°21 08537. OopMyna 



y Bac oCTanocb 
18 3anpocoB 
(5.5 y.e.) 



qOKYMEHT 



b HaMaiio 



8 KOHeu 



B KOP3MHV 



1. FlpOTHBOTaHKOBa^ paKeTa KUHGTUHGCKOTO flGMCTBl'IS}, 

coflep>Kama5R Kopnyc c 3apnqoM TBepfloro TonnuBa m 6poHe6oMHbiw 
cTep>KeHb, pa3MemeHHbm b 3ap5Rfle TBepAoro TonnuBa no ero ocu, 
OTnHHaromaflCfl TeM, hto 6poHe6oiiHbiii crep>KeHb HGnocpeflCTBeHHo 

HTM HGpG3 COGAMHUTGJlbHblM OflGMGHT CKpGRilGH C flHOM paKGTbl. 

2. PaKGTa no n.1, OTXiitHaiOLnaflC* tgm, hto 6poHG6oiiHbM 

CTGp>KGHb HGnOCpGflCTBGHHO HJ1H MGpG3 COGflHHi/ITGJlbHblfl 3J1GMGHT 

CKpGnnGH c nGpGflHUM flHOM Kopnyca. 

3. PaKGTa no n.1 m~in 2, OTnuHatomaflCH tgm, hto OHa CHa6>KGHa 

OCGBOW CTOWKOil, BKJlHDHafOLUGM nGpGflHhOK) M 3aflHK)K) H3CTM, 
COGflUHHTGJlbHOG 3BGHO M CKpGnJlGHHOH nOCpGflCTBOM 06OMMN H 

npoflonbHbix pg6gp c KopnycoM paKGTbl m 3ap*AOM TBGpAoro TonnnBa. 

4. PaKGTa no n.3, OTnuHatomaflc* tgm, hto 3ap^A TBGpfloro . 
TonnMBa BbinonHGH c i4GHTpajibHb!M KaHanoM p,n^ pa3MGiAGHMfl b hgm c 

3a30pOM OCGBOM CTOflKM, a 6p.0HG60MHbM CTGp>KGHb H H3CTH OCGBOP1 
CTOWKH BbinOTlHGHb! C TGnn03ail4HTHblM nOKpblTUGM. 

5. PaKGTa no n.3, oTnuHaiomaflc* tgm, hto 3ap^A TBGpfloro 
Ton/iMBa BbinonHGH c qGHTpanbHbiM KaHanoM Rnn pa3MGLUGHna b hgm c 
nnoTHOw nocaflKoii ocgbom ctomkh h c npoAonbHbiMn uhjihhapuhgckhmh 
KaHanaMM, pacnono>KGHHbiMM no cpgauhhom OKpy>KHOCTH 3ap^Aa- 

6. PaKGTa no n.3, OTnwnaiomaacfl tgm, hto 3ap^A TBGpAoro 
TonnuBa BbinonHGH cGKi^noHHbiM c npoAonbHbiMn KaHanaMU c^nrypHoro 

CGHGHUP, a CGKLJHH pa3MGU4GHbl B CGKTOpaX, 06pa30BaHHbIX o6oilMO£l, 

pG6paMM m KopnycoM. 
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7. PaKeTa no n.6, oTnHHatomaflca TeM, hto ceKunn 3ap^fla 
TBepfloro TonriMBa BbinonHeHbi c BHyTpeHHWMH BbieMKaMn 
i4nnnHApnHecKO»4 <£>opMbi, npMHeM paA^yc BbieMKH nMeeT BennnnHy, 
SoJibLuyK) paA^yca BHeuiHeti noBepxHOCTM o6ofiMbt. 

8. PaKeTa no n.3, OTnunajounaflCfl TeM, mto pe6pa BbinonHeHbi c 
nepc^opaunew. 

9. PaKeTa no n.3, OTnnHaK)Luaflc* TeM, hto pe6pa BbinonHeHbi b 
BUfle OTAenbHbix cToeK. 

10. PaKeTa no n.3, oTnMHaiomasqcfl TeM, hto nepeAH^a w 3aflHpfl 
nacTn oceBoii ctowkh h ee coeAUHHTenbHoe 3BeHo BbinonHeHbi b BHAe 
nonoro uiinnHApa. 

11. PaKeTa no n.10, OTnunaiounaflCfl TeM, mto 3aAH*fl MacTb 
oceBOM ctowkm coAep>KMT bo BHyTpeHHew nonocTn 3a>KnraTenbHbM 
cocTaB, HanpuMep CMecb anfOMUHMti-MarHHM-HHTpaT 6apn* nnn CMecb 

Ha OCHOBe l4HpKOHH5^. 

12. PaKeTa no n.10, oTnuMarama^CH TeM, mto OHa cHa6>KeHa 
yAapHbiM B3pbiBaTeneM, npH gtom b nonoc™ nepeAHew Hacrrn oceBOM 
ctomkm MJiM.ee coeA^HHTenbHoro 3BeHa pa3MemeH 3apHA B3pbiBMaToro 
BemecTBa c A^TOHaTopoM, aneKTpunecKn coeAHHeHHbiM c yAapHbiM 
B3pbiBaTeneM. 

13. PaKeTa no n.3, OTnnMaK>maacfl TeM, mto nepeAHHfl n 3aAHflfl 
MacTH oceBOM ctomkh h ee coeAMHMTenbHoe 3BeHO BbinonHeHbi co 
3Be3AOo6pa3HbiM nonepeMHbiM ceneHneM. 

14. PaKeTa no n.1, oT/inMaiomaHCH TeM, mto 6poHe6owHbii4 
CTep>KeHb BbinormeH c BHeaiHUM KonbueBbiM pucfxneHneM. 
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15. PaKeTa no n.1, otji una romance TeM, mto OHa CHa6>KeHa 
ronoBKoPi caMOHaBefleHHH \a opraHaMH ynpaBneHwa no/ieTOM. 

16. PaKeTa no n.15, OTJiHHanDmaflc* TeM, hto OHa CHa6>KeHa 
BbiflBn>KHbiMH unit CKnaflb!BaK)U4HMnc5q pyrmMM m CTa6i/inn3aTopaMn , 
pacnono>KeHHbiMH no cxeMe "yTKa" nnn no caMoneTHOM cxeMe. 

17. PaKeTa no n.15, OT/iHHaiomaflCfl TeM, hto OHa CHa6>KeHa 
KaMatoiLiMMc^ connoM. 

18. PaKeTa no n.1, OTnHHajomaacfl TeM, mto OHa HMeeT conna, 
pacnono>KeHHbie b flHe no okpy>KHOCTH. 

19. PaKeTa no n.1, OT/iHHaJomaflCfl TeM, hto OHa MMeeT oaho 
conno, pacnono>KeHHoe no ocu CHap^fla. 

20. PaKeTa no n.1, OTJiMHaKnuaflCfl TeM, hto OHa MMeeT connoBOw 
6noK, pacnono>KeHHbiM b nepeAHew Hac™ Kopnyca. 

21. PaKeTa no n.15, 0TnnHaK)Li4a$qc^ TeM, hto b ee ronoBHow 
nacTM pa3MemeH KyMyrmTWBHbm 3ap^A, cHa6>KeHHbm B3pbiBaTe/ieM. 

22. PaKeTa no n.15, oTnunafomaflCfl T ^ M » MTO B ee ronoBHofi 
nacTn pa3Mei4eH 3ap^A c yflapHbiM ^flpoM, cHa6>KeHHbM 
AHCTaHquoHHbiM B3pbiBaTeneM mjim HeKOHTaKTHbiM B3pbiBaTeneM Tuna 
AaribHOMep. 

23. PaKeTa no n.15, OTJiMHafOLuaac^ TeM, hto b ee ronoBHOM 
nacTM pa3MemeHa cTBonbHaa ycTaHOBKa c nopoxoBbiM 3appflOM, 
BOcnnaMeHHTeneM, oneKTpi/inecKH coeflMHeHHbiM c flucTaHunoHHbiM 
B3pbiBaTeneM n/in HeKOHTaKTHbiM B3pbiBaTeneM Tuna flanbHOMep, 
CHap^AOM, nMeK>mnM 3ap^A B3pbtBHaToro BemecTBa n yAapHbiti 
B3pbiBaTenb. 
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24. PaKeTa no n. 23, OTnHHatomaflc* tgm, mto yAapHbii/i 

B3pblBaTe/lb CHa6>KGH yCTpOMCTBOM MrHOBeHHOrO fleMCTBM^ n 

ycTaHOBneH b tojiobhom nacTM CHap^A^- 

25. PaKeia no n.23, OTni/iMaiomaflCfl TeM, mto CHap^A BbinonHeH c 
6poHe6oviHOM ronoBHOw MacTbK), a yAapHbiM B3pbiBaTenb pa3MemeH b 
AHe CHap^A^ m CHa6>KeH ycTpoMCTBOM 3aMeAneHniq noAPbiBa. 

26. PaKeTa no n.1 5, OTnnMajomaflca TeM, mto 3apHQ TBepAoro 
TonjiMBa Bbino/iHeH AeTOHaqwoHHo-cnocoGHbiM, HanpuMep, Ha ocHOBe 
reKcoreHa \ad\a OKToreHa, a paKeTa CHa6>KeHa B3pbiBajeneM yAapHoro, 

AUCTaHLlMOHHOfO HflU HeKOHTaKTHOrO a^ctbmh. 

27. PaKeTa no n.26, oTnuHatoma^cfl TeM, hto OHa CHa6>KeHa 
cbeMHoPi ocKonoMHOM pyGawKOw, cocTo^mefi H3 HecKonbKHx ceKLiufi, 
Bbino/iHeHHbix v\3 aprvinpoBaHHOM nnacTMaccbi nnn nerKoro cnnaBa b 
BMAe unnnHApa, HMetomero BHyTpeHHUM A^aMeTp, paBHbin BHewHeMy 
AMaMeTpy Kopnyca paKeTbi, \a coAep>Kamero enow roTOBbix 
nopa>KajomMX aneMeHTOB, n3roTOBneHHbix M3 CTann hjim TH>Kenbix 
cnnaBOB, HanpuMep, Ha ocHOBe Bonbcf^paMa. 

28. PaKeTa no n.27, oT/inMaK)Lua^ca TeM, hto enow roTOBbix 
nopa>KaK)mnx anervieHTOB pa3MemeH b ceKTope ceKi4nn. 

29. PaKeTa no n. 3, OTnusaHDma^c^ TeM, mto Kopnyc paKeTbi, 
MacTM oceBow ctomkh, o6owMa n npoAOJibHbie pe6pa BbinoriHeHbi H3 
nerKnx cnnaBOB mjih TepMocTOWKOw apMwpoBaHHOM nnacTMaccbi, 
Hanpniviep, BbinoriHeHHOw Ha ocHOBe yrnepoAHbix botiokoh. 

30. PaKeTa no n.1, oTnnHaK)Lua*cfl TeM, mto 6poHe6owHbiPi 
CTep>KeHb BbinonHeH n3 nernpoBaHHon CTann, HanpuMep CTann 
35X3HM. 



31. PaKeTa no n.1, oTnnMaK>maflCfl TeM, mto 6poHe6owHbii4 
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CTep>KeHb no/iHocTbJo win msctmmho BbtrionHeH H3 T^>Kenoro cnnaBa, 
HanpuMep cnnaBa Ha ocHOBe Bonbc£>paMa. 

32. PaKeTa no n. 1, OTJiUMaKunaflCfl tgm, hto 6poHe6owHbiw 
CTep>KeHb nMeeT oTHOiueHne A^nnbi k fluarvieTpy b npe^enax 20 - 30. 

33. PaKeTa no n. 1, OT/inHatomaflCfl TeM, hto OHa CHa6>KeHa 
flonoriHUTejibHbiM 6poHe6oiiHb!M crrep>KHeM, pacnono>KeHHbiM no ocm 
paKeTbi, npuneM RwaMeipbi n MaTepnaribt crrep>KHeCi MoryT 6biTb 

pa3JlHHHbl. 



No. 2108537. Description 



The present invention relates to ammunition and, more particularly, to anti-tank 
guided missiles (ATGM). All known ATGMs (TOW, HOT, Milan, Hellfire, etc.) have 
shaped-charge warheads. Their common disadvantage is the strong susceptibility of 
shaped charges to the effects of dynamic and active protection of tanks. Therefore, 
the problem of creating a kinetic action ATGM that uses the elongated striker (armor- 
piercing rod) kinetic energy for piercing the armor is very topical. 

Those skilled in the art are acquainted with a projectile representing the closest 
technical solution and taken by us as a prior knowledge [1]. Said projectile consists of 
a steel housing with a bottom nozzle, a solid-propellant charge comprised by the 
housing, and an armor-piercing rod placed along the projectile axis, whose front part 
is attached to the housing head part. The projectile is designed for rifled cannon. In 
fact, patent [1] gives a tentative scheme of the projectile. With proportions shown in 
the drawing, first of all, the projectile length in calibers and housing wall thickness in 
calibers, in the process of shot and subsequent acceleration by the jet, the projectile 
cannot acquire the speed of 1500 - 1800 m/s necessary for piercing armor. The 
non-guided acceleration carried out by jet outside the tube results in large deviations 
from the designed path. Therefore, this projectile is unsuitable for performing its main 
purpose: hitting small-sized targets including tanks. 

The armor-piercing rod is attached to the head part of the housing and not 
supported by the bottom. During the shot, this increases inertia loading of the 
housing wall. After burning the solid-propellant charge, due to inevitable eccentricity 
and the action of centrifugal forces, the cantilevered fastening of the armor-piercing 
rod will result in the rod bending relative to its attachment point in the head part with 
the corresponding worsening of the projectile alignment during flight and its armor- 
piercing performance. 

The objective of the present invention is to eliminate the above drawbacks. 

The proposed technical solution is as follows. In the missile to be shot from the 
tube, the armor-piercing rod is placed inside the engine chamber, in the solid- 
propellant charge along the axis of the latter. This armor-piercing rod is fixed directly 
or through a connecting element to the rear bottom of the housing (representing, at 
the same time, the bottom of the engine) and to either housing head or housing wall, 
or to both. The engine housing and structural elements are made of light alloys or 
reinforced plastic, e.g., black-reinforced plastic, and the missile is equipped with a 
target-seeking head and controls. 

Fig. 1 shows a missile with the middle position of the armor-piercing rod in the 
axial strut; Fig. 2 shows the same with the rear position and Fig. 3 shows the same 
with the front position. Fig. 4 shows a missile with the armor-piercing rod, whose 
length equals to that of the engine chamber. Fig. 5 shows a missile with the rear 
position of the armor-piercing rod and a swinging nozzle. Fig. 6 shows a missile with 
an additional armor-piercing rod. Fig. 7 gives the cross-sectional view of the engine 
with an annular axial channel in the solid-propellant charge. Fig. 8 is the cross- 
sectional view of the engine with longitudinal cylindrical channels placed on the 
charge middle circle. Fig. 9 shows the cross-sectional view of the engine with an 
armor-piercing rod placed in a cage with three fins. Fig. 10 shows the same with the 
rod, cage, and axial channel in the solid-propellant charge. Fig. 11 shows the primary 
structure of the housing with perforated fins. Fig. 12 shows the same with fins 
representing separate struts. Fig. 13 shows the missile with two fragmentation 
sections, and Fig. 14 shows the same with a complete set of fragmentation sections. 

Fjgs. 1-6 give examples of missile versions with different combinations of 
aerodynamic scheme, armor-piercing rod placement, and auxiliary devices without 



indication of particular schemes of fixing the axial strut to the engine shell. The 
designs of Figs. 1 - 4 correspond to the "duck" aerodynamic scheme, Fig. 5 
represents a swing nozzle-controlled missile without fin kit, and Fig. 6 is an aircraft- 
like missile. 

The missile includes housing 1 of solid-propellant jet engine with bottom 2 fitted 
with nozzles 3. The housing contains solid-propellant charge 4 including an axially 
placed strut, which, in general, consists of rear part 5, armor-piercing rod 6, front part 
7 and strut filling elements, in particular, an explosive charge, incendiary 
composition, etc. The strut elements are connected with the engine (missile) hosing 
by longitudinal fins 8. Housing 1 is connected with control compartment 9 and target- 
seeking head 10. The control compartment is equipped with retractable or folding 
rudders 11. Mounted on the housing are retractable or folding wings (stabilizers) 12. 

Schemes with the middle, rear, and front placement of armor-piercing rod 6 are 
shown in Figs. 1, 2, and 3, respectfully. The armor-piercing rod is made of alloyed 
steel, e.g., steel 35Kh3NM, or of heavy alloys, e.g., based on tungsten or uranium 
238 and has an aspect ratio of 20 to 30. Steel rods with heavy alloy internal cores are 
also applicable. The front and rear parts of the axial strut are made of light alloys or 
reinforced plastic, e.g., black-reinforced plastic exhibiting a high compression resistance. In 
the design of Fig. 3 the rear part of axial strut 5 is made in the form of a tube and 
contains incendiary composition 13, e.g., aluminum - magnesium - barium nitrate mixture, 
zirconium-based mixture, etc. Fig. 4 shows a missile with the armor-piercing rod of a length 
equal to that of the engine chamber. 

In Figs. 1-4 and 6 schemes, the axial strut is fixed to both butt ends of the 
housing, which provides the most uniform load distribution over the housing length. If 
the primary structure (shown by dotted lines) provides reliable fixing of the rod in the 
housing, the scheme of page 5 with the armor-piercing rod fixed only to the bottom 
end can be implemented. The example of Fig. 5 design illustrates other two important 
features of the scheme: (1) missile control with the use of swinging nozzle 15, which 
allows eliminating airfoils (rudders and wings) and decreasing speed losses due to 
the decrease of air resistance and (2) placing the control compartment in the missile 
bottom part. The stationary nozzle unit can have either a set of circumferentially 
placed nozzles, or single nozzle 14. 

Fig. 6 shows a design with an additional axially placed armor-piercing rod, whereas the 
diameters and materials of rods may differ. In the scheme, front nozzle unit 16 is used. 
This design illustrates completing the axial strut with an explosive device for the 
elimination of connecting link 17. The device includes explosive charge 18 with a 
detonator electrically connected with an impact detonating fuse. 

According to the invention, the head part of the missile contains devices 
intended for the elimination of tank dynamic protection. In Fig. 2, these devices 
include shaped charge 19 with instantaneous impact detonating fuse 20; in Fig. 3, these 
devices represent charge 21 producing the impact core and noncontact or remote action fuse 
22; in Fig. 5 they include tube unit 23 with armor-piercing projectile 24 fitted with explosive 
charge and bottom fuse 25. 

Shown in Figs. 7-10 are the cross-sectional views of an engine with a solid- 
propellant charge. In Fig. 7, the solid-propellant charge has central channel 26, in 
which an axial strut is placed with a gap; the armor-piercing rod and axial strut parts 
have heat-protection covering. In Fig. 8, the solid-propellant charge has a central 
channel with a tightly fitted axial strut and longitudinal cylindrical channels 28 placed 
along the middle circle of the charge. In Fig. 9, the solid-propellant charge consists of 
separate sections and has shaped longitudinal channels 32, whereas sections 31 are 
located inside sectors formed by the cage, fins 30, and housing 1. The design of Fig. 
10 includes cage 29, two fins 30, and central axial channel 33. The cage and fins are 
made of heat-resistant material. Fins 30 may be solid through the entire length or, to 



reduce the weight and improve binding to the charge may have holes 34 (Fig. 11) or 
may be made as separate struts 35 (Fig. 12). The axial strut connection elements 
may have annular, star-like, and other cross-sectional shapes. To increase bonding 
of the armor-piercing rod with the cage or solid-propellant charge, the rod may be 
provided with annular corrugation 36. 

Figs. 13 and 14 show a missile version with a removable fragmentation jacket 
made of separate sections 37 fixed to the housing with the use of retaining devices 
38. In this version, the charge is made of detonating, e.g., hexogen- or octogen- 
based, solid propellant, and the missile is fitted with an impact, remote action, or 
noncontact fuse 39. The section is made of reinforced plastic or light alloy in the 
shape of a cylinder whose internal diameter equals to the outer diameter of the 
missile housing. The section includes a layer of ready-for-operation hitting elements 
40 made of steel or heavy, e.g., tungsten-based, alloy. This layer of hitting elements 
may occupy only a part of cylinder (e.g., a certain sector). 

The missile is intended mainly for the use as tank weapons. It shall be shot by 
a powder charge from a short-tube gun with an initial speed of 250 - 300 m/s. It may 
be used as gun ammunition or as a purely missile version as the ammunition for anti- 
tank helicopters or surface self-propelled antitank missile complexes. 

In the course of shot, the axial force produced by the powder gas pressure on 
the missile bottom is received by the axial strut and distributed uniformly over the 
length of housing and solid-propellant charge by means of structural elements 
connecting them with the strut. The use of axial strut including the armor-piercing rod 
as a structural beam allows unloading the missile housing and reducing its thickness 
and, therefore, the weight. At this stage, the front part of the housing is in the 
stretching condition, which increases its longitudinal stability. When the missile 
leaves the tube, pyrotechnics ignites the solid-propellant charge. The bottom cap is 
thrown away. Burning of solid propellant occurs in the axial plane (Figs. 7 and 10) or 
in eccentrically located channels (Figs. 8 and 9). In the schemes of Figs. 7 and 10, 
heating of the armor-piercing rod and possible changes of its mechanical 
characteristics are prevented by heat-resistant covering. When the missile leaves 
the tube, deployment (extension) of stabilizers and rudders takes place as well. 
Homing the missile on the target is performed by the target-seeking head. The missile is 
controlled with the use rudders or swinging nozzle. The missile flight versions with 
horizontal and lofted trajectories are provided. The first version provides a higher 
target hitting probability. The second version provides better incidence angle from the 
viewpoint of armor-piercing efficiency. 

The analysis of missile action shows that, given armor-piercing rod aspect ratio 
and relative mass, relative thickness of housing wall, density of rod, material of 
housing, solid-propellant charge, specific momentum of fuel, and other parameters, 
the speed of missile is governed by its relative length (the missile length in calibers). 
To get a speed of 1800 - 2000 m/s necessary for piercing the armor of advanced 
tanks, the missile aspect ratio X = 12-15 is required. For a caliber of 140 mm, which 
is currently considered to be the most likely value for tank guns, it gives the missile 
length of 1.7 to 2.1 m. A considerable length of the missile results in large 
compression stresses in the bottom part of the housing and complicates the 
placement of missile and launcher in a combat vehicle. Eliminating this drawback is 
the main objective of the present invention that consists in using the armor-piercing 
rod as a structural strut element. A positive effect of a large missile length is the 
increased time interval between shaped charge blasting (Fig. 2) and the armor- 
piercing rod approach to the armor. This provides reliable removal of dynamic 
protection plates. To overcome dynamic protection devices exhibiting a substantial 
period of elimination, the missiles of the present invention perform remote blasting of 
protection using an impact core charge (Fig. 30) or an armor-piercing projectile shot 



from a tube device and having the bottom charge of explosive and a retarded-action 
fuse (Fig. 5). Shooting the impact core or armor-piercing projectile is performed on 
the signal of noncontact fuse or target-seeking head within a few meters from the target. 

If the target is provided with active protection devices, e.g., in the form of an 
explosive charge throwing a set of hitting elements, the missile housing wall performs 
protection functions by screening the armor-piercing rod from these hitting elements. 
For example, if the flow of hitting elements moving at a speed of 1500 m/s is 
perpendicular to the axis of missile flying at a speed of 2000 m/s, then the resulting 
relative speed is 2500 m/s. At such a speed, the hitting element disintegrates into 
several parts during the impact, and the hitting action of this element with respect to 
beyond-screen objects (in this case, the armor-piercing rod) reduces several times 
over. 

In the embodiment shown in Fig. 3, incendiary composition 13 filling the rear part of 
the axial strut, by coming after the armor-piercing rod into the beyond-screen space, 
increases the incendiary action in this space. The advantage of the embodiment with two 
rods shown in Fig. 6 consists in that the rear rod gets free from disturbances 
occurring in the front rod when piercing the obstruction. To prevent the possibility for 
disturbances to propagate through connecting link 17 of the axial strut, this link is 
destroyed by the explosion of charge 18 at the instance of missile encountering with 
the target. 

The use of the fragmentation/high-explosive embodiment of the missile for 
fighting non-armored targets is provided for. Such targets include anti-tank missile 
complex crews, anti-tank helicopters, etc. In this case, the charge is fabricated from 
detonating, e.g., hexogen- or octogen-based, solid propellant. The shot is made using a 
powder charge, the jet engine remains off, and the unused solid propellant is used as 
an explosive charge. When exploded by the fuse nearby the target, the damaging 
action of the missile is provided mainly by the compression (created by the air impact 
wave), because the damaging action of fragments of light material housing is 
insignificant. 

To get the fragmentation action, fragmentation sections are put on the missile 
housing immediately before the shot. When the firing range is small (up to 500 m), 
e.g., when fighting with grenade cup discharge crews, the missile is fitted with all 
fragmentation sections (see Fig. 14). For greater firing ranges, to reduce the missile 
weight and to increase its initial speed, only a part of sections is mounted. For 
maximum firing range, only head and tail sections are mounted (Fig. 13). These 
sections guide the rocket through the tube. If firing is performed with the use of 
rolling control and the determination of bad shot side, the missile is provided with 
fragmentation sections featuring one-sided placement of hitting elements. The 
drawback of the embodiment with put-on fragmentation sections is the necessity to 
provide the launcher with two tubes of different calibers. 

Of great interest is the use of missile fitted with fragmentation sections for 
structure shooting with jet engine operation. In this case, the missile speed is lower (700 
- 1000 m/s), but it suffices for piercing concrete and brick wails up to 1.5 m thick. The ready- 
for-operation hitting elements of fragmentation sections entering through the hole 
pierced by the rod produce powerful beyond-screen action. The dual purpose charge 
of ammunition that can be used, depending on application conditions, as either 
acceleration or explosive charge presents wide possibilities for creating multipurpose 
adaptive projectiles. 
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1. A kinetic action anti-tank missile consisting of a housing with a solid-propellant 
charge and an armor-piercing rod placed along the solid-propellant charge axis, wherein 
the armor-piercing rod is attached to the missile bottom end directly or through a 
connecting element. 

2. The missile of claim 1, wherein the armor-piercing rod is attached to the missile front 
end directly or through a connecting element. 

3. The missile of claim 1 or 2, wherein an axial strut is provided consisting of front 
and rear parts and connection link, said strut being connected to the missile 
housing and solid-propellant charge by a cage and longitudinal fins. 

4. The missile of claim 3, wherein the solid-propellant charge has central channel, 
in which an axial strut is placed with a gap, while the armor-piercing rod and axial 
strut parts are provided with heat-protection covering. 

5. The missile of claim 3, wherein the solid-propellant charge has a central channel 
with a tightly fitted axial strut and longitudinal cylindrical channels placed along 
the middle circle of the charge. 

6. The missile of claim 3, wherein the solid-propellant charge consists of separate 
sections and has shaped longitudinal channels, and the sections are located inside 
sectors formed by the cage, fins, and housing. 

7. The missile of claim 6, wherein the solid-propeliant charge sections have internal 
cavities of cylindrical shape, the radius of cavity exceeding that of cage outer surface. 

8. The missile of claim 3, wherein the fins are made perforated. 

9. The missile of claim 3, wherein the fins represent separate struts. 

10. The missile of claim 3, wherein the front and rear parts and connecting link of the 
axial strut represent hollow cylinders. 

11. The missile of claim 10, wherein the cavity of the axial strut rear part contains 
incendiary composition, e.g., aluminum - magnesium - barium nitrate mixture or 
zirconium-based mixture. 

12. The missile of claim 10, wherein an impact detonating fuse is provided, whereas the 
cavity of the axial strut front part contains an explosive charge with a detonator 
electrically connected with the impact detonating fuse. 

13. The missile of claim 3, wherein the front and rear parts and connecting link of the 
axial strut have a star-like cross-section. 

14. The missile of claim 1, wherein the armor-piercing rod is provided with external 
annular corrugation. 

1 5. The missile of claim 1 , wherein a target-seeking head and flight controls are provided. 

16. The missile of claim 15, wherein retractable or folding rudders and stabilizers are 
provided, said rudders and stabilizers being placed according to the duck or aircraft 
aerodynamic scheme. 

17. The missile of claim 15, wherein a swinging nozzle is provided. 

18. The missile of claim 1, wherein nozzles located on the missile bottom along a 
circle are provided. 

19. The missile of claim 1, wherein a single axially located nozzle is provided. 

20. The missile of claim 1, wherein a nozzle module located in the front part of the 
housing is provided. 

21. The missile of claim 15, wherein its head part contains a shaped charge fitted 
with detonator. 

22. The missile of claim 15, wherein its head part contains an impact core charge fitted 
with a remote action fuse or a range finder type fuse. 



23. The missile of claim 15, wherein its head part contains a tube device with powder 
charge, igniter electrically connected with a remote action fuse or a range finder 
type fuse, and a projectile with an explosive charge and an impact fuse. 

24. The missile of claim 23, wherein the impact fuse is fitted with an instantaneous 
action device and mounted in the head part of the missile. 

25. The missile of claim 23, wherein the projectile has an armor-piercing head part, 
while the impact fuse is placed in the projectile bottom and fitted with an 
explosion retarder. 

26. The missile of claim 15, wherein the solid-propellant charge is made of detonating, 
e.g., hexogen- or octogen-based, solid propellant and the missile is fitted with an impact, 
remote action, or noncontact fuse 

27. The missile of claim 26, wherein a removable fragmentation shell consisting of 
several sections is provided, said sections being made of reinforced plastic or 
light alloy in the shape of a cylinder whose internal diameter equals to the outer 
diameter of the missile housing and including a layer of ready-for-operation 
hitting elements made of steel or heavy, e.g., tungsten-based, alloy. 

28. The missile of claim 27, wherein the layer of ready-for-operation hitting elements 
is placed inside a section sector. 

29. The missile of claim 3, wherein the missile housing, parts of axial strut, cage, and 
longitudinal fins are made of light alloys or heat-resistant reinforced plastic, e.g., 
black-reinforced plastic. 

30. The missile of claim 1, wherein the armor-piercing rod is made of alloyed steel, e.g., 
steel 35Kh3NM. 

31. The missile of claim 1, wherein the armor-piercing rod is made, fully or partially, of 
heavy, e.g., tungsten-based, alloy. 

32. The missile of claim 1, wherein the armor-piercing rod has a length to diameter ration 
in the range from 20 to 30. 

33. The missile of claim 1 , wherein an additional axially placed armor-piercing rod is 
provided, whereas the diameters and materials of rods may differ. 



